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Hironori Deguchi* : Diphyscium unipapillosum, sp. nov. 

(Diphysciaceae, Musci) from Japan** 
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There are 19 species of Diphyscium in the world according to Index Mus- 
corum (Wijk et al. 1962, 1969), Iwatsuki (1958), Chang (1973), Wang & Lin 
(1974, 1975) and Iwatsuki (1976). The richest concentration of species of Diphys¬ 
cium seems to be in Asia where 13 species occur. Among them, seven species 
are found in Japan including Diphyscium foliosum Mohr, D. fulvifolium Mitt., 
D. granulosum Chen, D. involutum Mitt., D. perminutum Tak.*, D. satoi Tuzibe 
in Nakai and D. suzukii Iwats.* (asterisk indicates Japanese endemics). In the 
course of floristic investigations in the Shikoku district, I discovered an apparently 
undescribed moss that grew on shaded rocks or in rock-crevices near water 
courses in several localities in the southern part of Shikoku Island. Although 
this plant seems to be closely related to D. fulvifolium, which is the commonest 
species of the genus in lowland Honshu, Shikoku and Kyushu of Japan, it cannot 
be placed in any known Japanese species. After comparison with exotic species 
by studying specimens and/or literature, I concluded that this species is new to 
science. This paper provides a description, illustrations and some taxonomical 
notes concerning this new species, and the independence of the family Diphys¬ 
ciaceae is also discussed. 

Diphyscium unipapillosum Deguchi, sp. nov. 

Planta habitu Diphyscii fulvifolii similis, sed differt foliis vegetativis cellulis 
unipapillosis, foliis perichaetialibus subula laevi. 

Type: Japan. Pref. Kochi: Kamiyashiki, Nakamura-shi; 380malt., on damp 
rock-crevices by stream, March 25, 1983, leg. H. Deguchi 24901 (holotype in 
HIRO; isotypes in TNS and Kochi Univ.). 

Plants medium-sized, 1.5cm high; vegetative leaves crisped and inrolled 
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when dry, erect-spreading and faintly incurved on upper margins when moist, 
elongate-lingulate, obtuse to acute at apex; lamina (excl. leaf-base) bistratose, 
becoming unistratose in several cell-rows on: the margin; in cross-section of leaf 
cells of: ventral layer of bistratose lamina larger than those of dorsal layer; basal 
lamina transparent, unistratose; laminal cells at middle part of leaf rounded to 
transversely elongate-elliptic with rather thin walls, 10-12 /nm wide, with a large 
and high papilla on centre of each cell, papillae on ventral surface of leaf more 
distinct than those on dorsal surface; cells at basal part of leaf transparent, with 
thin walls; margins entire to weakly crenate by the projection of cells; costa 
wide and thick, occupying most of leaf-base, gradually becoming thinner and 
narrower toward apex. Dioicous. Male plants with leaf size and shape similar 
to those of female plants; inner perigonial leaves with smooth long excurrent 
costa from elongate-ovate base, becoming subula; inner perichaetial leaves with 
transparent base and with upper ends rounded to sharrowly incised, not ciliate 
on upper margins. Capsules 3.5-4.0 mm long, ovate-cylindric, narrowed at orifice, 
weakly dorsiventrally compressed: dorsal face slightly swollen and ventral face 
more strongly so; exothecial cells thin-walled, irregularly hexagonal with wavy 
anticlinal walls on dorsal face and with straight anticlinal walls on ventral face; 
stomata present near orifice, phaneroporous; operculum long conic with obtuse 
apex; outer peristome absent; inner peristome whitish, pleated, finely and densely 
papillose, ca 0.6-0.75mm high; calyptra cucullate; spores finely papillose, 10—13 
/<m in diameter. ' ' 

Other specimens examined. Japan. Kochi Pref. : Kamiyashiki, Nakamura- 
shi; 380 m alt., on rock-crevices by stream, March 25, 1983, leg. H. Deguchi 
24904; Mt. Kuishi, Tosayama-mura, Tosa-gun; 970 m alt., on boulders by stream, 
Nov. 20, 1980, leg. H. Deguchi 22899; upper course of Hanegawa Riv., Muroto- 
shi; ca 300m alt., on rocky cliff by river, Feb. 28, 1983, leg. H. Deguchi 24718; 
Yahazudani Valley, Kitagawa-mura, Aki-gun; 350 m alt., on rock by stream, Aug. 
7, 1981, leg. H. Deguchi 23753. Tokushima Pref.: Hata Gotaki Falls, Hata-cho, 


Fig. 1. Diphyscium unipapillosum Deguchi. A-C, Vegetative leaves. X12. D-G. Perichaetial 
leaves. X12. H-K. Shoulder parts of perichaetial leaf. X25 (H-J), x 125 (K). L. Cells from 
middle part of leaf. X325. M. Cells from basal part of leaf. X325. N. Cells from leaf-apex. 
x325. O-R, Parts.of cross-sections of leaf. X 325. S. Perigonium. X 12, ' T, Sporophyte with 
calyptra. . X 8. U-V. Exothecial cells from,middle part of capsule; U, from ventral surface; 
V, from dorsal Surface. X225. W. Stoma. X225. X. Part of paraphysis. X225.' Drawn from, 
holotype. . \ . 
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Fig. 2. Schematic representation of the papillae on leaf-cells (A, C) and the surface condition of 

subula of perichaetial leaf (B, D). A-B. Diphyscium unipapillosum. C-D. D. fulvifolium. 

Tokushima-shi; 200-300 m alt., on rock beside stream, Sept. 16, 1983, leg. H. 
Deguchi 27112 (all specimens deposited in bryological herbarium of Kochi Univ.). 

Diphyscium unipapillosum is very similar to D. fulvifolium in sporophytic 
features and shape and size of plants (including leaf shape), but differs from it 
in having the leaf-cells with a simple large high papilla and the perichaetial 
leaves with a smooth subula. In D. fulvifolium, the leaf-cells have a (1—) 2 (—3) - 
knobbed, flattened papilla on each cell and the perichaetial leaves have a papillose 
subula. These differences are schematically represented in Fig. 2. In addition 
to those morphological differences, D. unipapillosum is ecologically distinct from 
D. fulvifolium. The former species grows on rock or in rock-crevices with or 
without soil deposition, while the latter occurs on soil at roadbank or thickly 
soil-covered rocks in drier environments. Among the species of Diphyscium so 
far known, D. unipapillosum is the only species having unipapillose leaf-cells. 

This new species has phaneroporous stomata near orifice of capsule. The 
stomata, when they are present, have been known to be limited to the apophysis 
in most mosses and scattered on the capsule walls in some species. The occur¬ 
rence of stomata limited to the area near the orifice of the capsule was reported 
by Vuillemin (1886) in certain species of Diphyscium. But Vuillemin’s observa¬ 
tion was contradicted by Paton & Pearce (1957). As far as D. foliosum is con¬ 
cerned, Paton & Pearce’s observation is correct; D. foliosum has the stomata 
at the apophysis. The position of stomata on the capsule wall seems to have 
some taxonomic importance, at least in the family Diphysciaceae. Among the 
species I was able to examine, the following species have stomata at the orifice: 
Diphyscium fulvifolium Mitt., D. perminutum Tak., D. unipapillosum Deguchi 
and D. satoi Tuzibe in Nakai. D. perminutum can be distinguished from D. uni¬ 
papillosum by the smaller plants, the perichaetial leaves with the margin at the 
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apex of the lamina, at the subula base, has cilia and the vegetative leaves which 
are pluripapillose on each cell. D. satoi differs from D. unipapillosum in the 
smaller plants, the perichaetial leaves with entire apex of lamina tapering gra¬ 
dually to the base of the subula, and the vegetative leaves which are much 
smaller and have smooth cells. 

Species with stomata at the apophysis include Diphyscium foliosum Mohr 
and D. granulosum Chen. These two species are considered very closely related, 
since both have rather acute leaves with pluripapillose cells (Iwatsuki 1976), a 
feature that separates them from D. unipapillosum. Species without stomata 
include D. involutum Mitt., D. rupestre Dozy & Molk. and D. suzukii Iwats. 
as well as D. cumberlandianum Harville (the last species was not examined; 
source of literature: Crum & Anderson 1981). All these species have leaves 
with non-papillose cells quite different from those of D. unipapillosum. Other 
exotic species not mentioned above have the dentate leaf-margins and apparently 
differ from D. unipapillosum according to information in Brotherus (1925) and 
Iwatsuki & Noguchi (1975). They include D. auriculatum Besch., D. fasciculatum 
Mitt., D. fendleri C. Muell., D. longifolium Griff., D. loriae C. Muell., D. 
■mucronifolium Mitt, in Dozy & Molk., D. peruvianum Spruce ex Mitt., D. 
rhynchophorum Dix., D. submarginatum Mitt, in Seem, and D. ulei C. Muell. 

The capsule of D. unipapillosum, as well as other species, including D. 
foliosum, shows weak dorsiventrality in outline with the ventral face more 
strongly bulging than the dorsal face, and strong dorsiventrality in exothecial 
■cells, with the cells of dorsal face possessing wavy anticlinal walls, while those 
of ventral face are not wavy (compare U and V in Fig. 1 in this paper, and Figs. 
4 and 5 in Deguchi 1983), although Lorch (1931) mentioned that no significant 
■dorsiventrality could be seen in D. foliosum. 

Diphyscium unipapillosum has paraphyses similar to those of D. foliosum 
whose characteristic morphology seems to have been first described and illustrated 
by Schimper (1848). In mature paraphyses of one cell-row, there are “collars” 
at the juncture of cells. These collars are formed by the rupture of outer walls 
which are considered to be formed as a result of decortication of outer walls 
(Schimper 1848). The rupture may be ascribed to the elongation of each cell 
■constituting the paraphysis. Hairs arising from the leaf-axil also show a mor¬ 
phology similar to the paraphyses. This type of paraphysis was confirmed in 
all seven Japanese species of Diphyscium as well as in D. rupestre from the 
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Philippines. The same type of paraphyses was found also in the genera The - 
riotia (Deguchi 1975) and Muscoflorschuetzia (Crosby 1977). These three genera 
constitute the family Diphysciaceae. In this respect, the family Diphysciaceae 
is distinct from the family Buxbaumiaceae which includes only Buxbaumia, where 
the Diphyscium-type paraphyses are absent. The independence of the family 
Diphysciaceae was also supported by Nishida (1977) from the view-point of spo¬ 
iling type (Nishida 1971, 1980). 

I wish to express my sincere thanks to Dr. H. Inoue for his advice and 
criticism, to Dr. S.-h. Lin for the loan of type specimen, and to Dr. W. B. Scho¬ 
field for his suggestions and checking English text. 
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Honshu. Wakayama Pref. : Takinohai - Komorigawa, Kozagawa-cho; 100 m 
alt., Aug. 13, 1972, H. Deguchi 10201. 
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